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Mathematics

Items with this symbol were selected from Session
One—mno calculators or other mathematics tools allowed.

@ Look at this set of shapes. @ Which picture shows % of the circle

shaded gray?

B.
What fraction of the set of shapes is

shaded gray?

4

A'E

B.
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.|>|5 | |




€ Which model is shaded gray to
represent a decimal greater than 0.3
and less than 0.5?

represents 1

@ Look at this number sentence.

12x[] =168

Which number sentence is equivalent to
the number sentence above?

A.

B.
C.
D.

168x 12 =[]
168+12 =[]
[1+12=168
168 -] =12

© A rope that is 10 meters long is cut
once. Which measures could be the
lengths of the two pieces?

A.

4.5 meters, 4.5 meters

B. 0.2 meter, 0.8 meter
C.
D. 6.3 meters, 3.7 meters

2.6 meters, 8.4 meters



@ The picture below shows the items
Mr. Rowland bought at a grocery store.

—

@j ‘

Three of the items are the same shape.
What is the shape?

A.

cube

B. sphere
C.
D. rectangular prism

cylinder

@ Lecanne jumped a distance of 3 feet
8 inches. Monica jumped a distance of
4 feet 6 inches. How many more inches
did Monica jump than Leanne?
[1 foot = 12 inches]
A. 8 inches
B. 10 inches
C. 12 inches
D. 14 inches



© What is the value of 5x(2 + 6)? @ This line plot shows the heights of plants

A 13 grown by students in a science class.
B. 16 X X X
X X X X
C. 18 X X X X X X X X
D. 40 ——t—t—
3 4 5 6 7 8 9 10 11

Heights of Plants (in centimeters)

© This bar graph shows the weights of What is the range of the heights of the
four baby polar bears at a zoo. plants?
Weights of Polar Bears A3
B. 5
. C. 8
. Nigel D. 11
©
@
m
& Libby
o
a
© :
o Yuri
S
@
=z
Stella

100 200 300
Weight (in pounds)

Which polar bear weighs about
225 pounds?

A. Nigel

B. Libby
C. Yuri
D. Stella



@ Tonya is thinking of a number that follows these rules.
* The number is written using each of the digits 1, 4, 6, 7, and 8 exactly once.
* The number is greater than 48,682 and less than 48,722.

What is Tonya’s number?

@ Look at this pattern.

%

Step1 | Step2 Step 3 Step 4
Yook
TR | W w g g
TR | W W | K W% *
REEYE OET 4
LWL

%
%

8 Stars | 14 Stars 20 Stars 26 Stars

Write a rule to find the number of stars in Step 5.



@ There are 24 hours in one day. A koala bear sleeps & hours each day.
a. Find the value of the expression 24 — k for k = 16.

b. In terms of the koala bear, what is the meaning of the expression 24 — k?

@ This table shows the numbers of baseball cards seven students collected.

Number of
Student Baseball Cards
Harriet 62

John 54

Kate 56

Raul 50
Masako 52
Charlie 53
Dewayne 58

What is the median number of baseball cards the students collected? Show your work or
explain how you know.



Use vyour ruler and the map below to answer this question.
y p q

Julio’s
house
Marc’s
house
Library

David’s
house

Scale
1 inch represents 4 miles

a. What is the shortest distance, in miles, from Julio’s house to the library?
b. What is the shortest distance, in miles, from Marc’s house to Julio’s house?

c. Marc is going to the library from his house. How many more miles will he have to go
if he stops at David’s house on the way rather than going straight to the library? Show
your work or explain how you know.
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NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

N&O 4.1 Demonstrates conceptual understanding of rational numbers with respect to: whole numbers
from 0 to 999,999 through equivalency, composition, decomposition, or place value using models,
explanations, or other representations; and positive fractional numbers (benchmark fractions: a/2,
al3, al4, als, al6, a/8, or a/10, where a is a whole number greater than 0 and less than or equal to the
denominator) as a part to whole relationship in area, set, or linear models where the number of parts
in the whole are equal to, and a multiple or factor of the denominator; and decimals as hundredths
within the context of money, or tenths within the context of metric measurements (e.g., 2.3 cm) using
models, explanations, or other representations.

@ Look at this set of shapes.

What fraction of the set of shapes is
shaded gray?

4
A. 10
4
B. 3
6
C. 1
D. 10

&



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

N&O 4.1 Demonstrates conceptual understanding of rational numbers with respect to: whole numbers
from 0 to 999,999 through equivalency, composition, decomposition, or place value using models,
explanations, or other representations; and positive fractional numbers (benchmark fractions: a/2,
al3, al4, als, al6, a/8, or a/10, where a is a whole number greater than 0 and less than or equal to the
denominator) as a part to whole relationship in area, set, or linear models where the number of parts
in the whole are equal to, and a multiple or factor of the denominator; and decimals as hundredths
within the context of money, or tenths within the context of metric measurements (e.g., 2.3 cm) using
models, explanations, or other representations.

@® Which picture shows % of the circle
shaded gray?




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

N&O 4.2 Demonstrates understanding of the relative magnitude of numbers from 0 to 999,999 by ordering
or comparing whole numbers; and ordering, comparing, or identifying equivalent proper positive
fractional numbers; or decimals using models, number lines, or explanations.

€ Which model is shaded gray to
represent a decimal greater than 0.3
and less than 0.5?

represents 1




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

N&O 4.3 Demonstrates conceptual understanding of mathematical operations by describing or illustrating

the relationship between repeated subtraction and division (no remainders); the inverse relationship

between multiplication and division of whole numbers; or the addition or subtraction of positive
fractional numbers with like denominators using models, number lines, or explanations.

O Look at this number sentence.

12x[] =168

Which number sentence is equivalent to
the number sentence above?

A. 168x12=1]

B. 168+12 =[]
C. L+12=168
D. 168-0[] =12

N&O 4.4 Accurately solves problems involving multiple operations on whole numbers or the use of the
properties of factors and multiples; and addition or subtraction of decimals and positive proper
fractions with like denominators. (Multiplication limited to 2 digits by 2 digits, and division limited
to 1 digit divisors.)

© A rope that is 10 meters long is cut
once. Which measures could be the
lengths of the two pieces?
A. 4.5 meters, 4.5 meters
B. 0.2 meter, 0.8 meter
C. 2.6 meters, 8.4 meters
D. 6.3 meters, 3.7 meters



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

G&M 4.3 Uses properties or attributes (shape of bases or number of lateral faces) to identify, compare, or
describe three-dimensional shapes (rectangular prisms, triangular prisms, cylinders, or spheres).

@ The picture below shows the items
Mr. Rowland bought at a grocery store.

e

/’//zzzv’

[Cheese]

Three of the items are the same shape.
What is the shape?

A. cube

B. sphere

C. cylinder

D. rectangular prism



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

G&M 4.7 Measures and uses units of measures appropriately and consistently, and makes conversions
within systems when solving problems across the content strands.

@ Lcanne jumped a distance of 3 feet
8 inches. Monica jumped a distance of
4 feet 6 inches. How many more inches
did Monica jump than Leanne?
[1 foot = 12 inches]

A.
B.
C.
D.

& 1nches

10 inches

12 inches

14 inches

F&A 4.4 Demonstrates conceptual understanding of equality by showing equivalence between two

expressions using models or different representations of the expressions, by simplifying numerical
expressions where left to right computations may be modified only by the use of parentheses [e.g..

14 — (2 x 5)] (expressions consistent with the parameters of M(F&A)-4-3), and by solving one-step

linear equations of the form ax = ¢, x + b = ¢, where a, b, and ¢ are whole numbers with a # 0.

© What is the value of 5x(2 + 6)?

A.

B.
C.
D

13
16
18
40




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

DSP 4.1 Interprets a given representation (line plots, tables, bar graphs, pictographs, or circle graphs) to answer
questions related to the data, to analyze the data to formulate or justify conclusions, to make predictions,
or to solve problems. (IMPORTANT: Analyzes data consistent with concepts and skills
in M(DSP)—4-2.)

@ This bar graph shows the weights of
four baby polar bears at a zoo.

Weights of Polar Bears

Nigel

Libby

Yuri

Name of Polar Bear

Stella

100 200 300
Weight (in pounds)

Which polar bear weighs about
225 pounds?

A. Nigel

B. Libby
C. Yuri
D. Stella



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or

DSP 4.2
using measures of central tendency (median or mode), or range.

@ This line plot shows the heights of plants
grown by students in a science class.

X X X
] ] ] ]
I

8 9 10 11

W+ X X X

X
X
1
1
4

01+ X X X
N+ X X X

X
6
Heights of Plants (in centimeters)

What is the range of the heights of the
plants?
A 3
B. 5
C. 8
D. 11



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

N&O 4.2 Demonstrates understanding of the relative magnitude of numbers from 0 to 999,999 by ordering

or comparing whole numbers; and ordering, comparing, or identifying equivalent proper positive
fractional numbers; or decimals using models, number lines, or explanations.

@ Tonya is thinking of a number that follows these rules.

The number is written using each of the digits 1, 4, 6, 7, and 8 exactly once.

The number is greater than 48,682 and less than 48,722.
What is Tonya’s number?

Scoring Guide
Score Description
1 for correct answer, 48,716
0 Response i.s incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank No response




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE A)

Tohyo\‘s nombe g L\g: NG,

The student’s response is correct.

Score Point 0
(ExampLE A)

D | A KT
'L”/ZM 1 4

The student’s response is
incorrect.

Score Point 0
(ExampLE B)

yg | 692 'S ayals U oex ,

The student’s response is
incorrect. (Student did not
use digits given in problem.)

10




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

F&A 4.1 Identifies and extends to specific cases a variety of patterns (linear and nonlinear) represented in
models, tables or sequences; and writes a rule in words or*® symbols to find the next case.

@ Look at this pattern.

Step 1 Step 2 Step 3 Step 4
PRI
FOROK | px¢ g g
WX | W W | % | ¥ »*
W OW | W Y| % | ¥ »*
WX | W | % | ¥ »*
FROX | | ¥ »*
FRROROR | »*
TRk

8 Stars | 14 Stars 20 Stars 26 Stars

Write a rule to find the number of stars in Step 5.

Scoring Guide
Score Description
1 for correct rule

Response is incorrect or contains some correct work that is irrelevant to the skill or

0 concept being measured.

Blank No response

Sample Responses:
Add 6 stars (to number of stars in step 4)
or
Increase “height” of rectangle by 2 stars and “width” by 1 star
or

6 x step number + 2

11



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE A)

er Ao rhooJc’ add 2 more stok

v
i Sffl ‘hﬂa {
gﬁi to 1 " +c9p ¥y t bottom 9o

The student’s response is correct.

Score Point 1
(ExampLE B)

The rule 5 t3 0dd 6 over ovd over, Alg the 9 pattern wi )
hove 39 slars.

The student’s response is correct.

Score Point 0
(ExampLE A)

The nexr Step 1S Gona have 3
&uTS

The student’s response is
incorrect.

12




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

F&A 4.3 Demonstrates conceptual understanding of algebraic expressions by using letters or symbols to
represent unknown quantities to write simple linear algebraic expressions involving any one of the four
operations; or by evaluating simple linear algebraic expressions using whole numbers.

@ There are 24 hours in one day. A koala bear sleeps k hours each day.
a. Find the value of the expression 24 — k for k£ = 16.

b. In terms of the koala bear, what is the meaning of the expression 24 — k?

Scoring Guide

Score Description

2 for correct answer to part a, 8, and part b

for correct answer to part a
1 or
for correct answer to part b

Response is incorrect or contains some correct work that is irrelevant to the skill or

0 concept being measured.

Blank No response

Sample Response:
Part b: Number of hours the koala bear is awake

OR

The koala bear is awake for 8 hours (or hours based on incorrect part a.).

13



NECAP 2009 RELEASED ITEMS

GRADE 5 MATH

Score Point 2
(ExampLE A)

A aq - K - 3 K,__' lé __ | a) The student’s response is

,:JI-)L means The koala

correct.

bLﬁJ" :'S a,wOJ(Q_

@or L hou%s ancd cﬂ.s’c(p Er 16,

b) The student’s explanation
is correct.

Score Point 1
(ExampLE A)

St

a) The student’s response is
correct.

b) The student did not attempt.

14




NECAP

a) The student’s response is
correct.

|

2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE B)

\
Y=\G A

-Kz=% Che

V\OC-L\CL %Qo( S\QQ;\DS % \(\m’(s
&N D% L — b) ;Iéhcien c:sctlrjri?:?.t’s explanation

Score PoinT 0
(ExampLE A)

0, 24-4=1¢

incorrect.

i

a) The student’s response is

b. 24 ~F medns Whet Hae mlﬁwfz_\f of

U —L=lC
Y=

b) The student’s explanation
is incorrect.

Score Point 0
(ExampLE B)

St
3{5%"

1 peuly

a) The student’s response is
incorrect.

b) The student did not attempt.

15




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

DSP 4.2  Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using
measures of central tendency (median or mode), or range.

@ This table shows the numbers of baseball cards seven students collected.

Number of
Student Baseball Cards
Harriet 62
John 54
Kate 56
Raul 50
Masako 52
Charlie 53
Dewayne 58

What is the median number of baseball cards the students collected? Show your work or
explain how you know.

Scoring Guide

Score Description
2 for correct answer, 54, with sufficient explanation or work shown to indicate correct
strategy
for correct answer with insufficient or no work or explanation
1 or
for sufficient strategy with incorrect or no answer
0 Response i.s incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank No response

Sample Response:
| put the numbers in order: 50, 52, 53, 54, 56, 58, 62. 54 is directly in the middle.

16



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score PoinT 2
(ExampLE A)

50, 54 53(54)56, 53 (ol

The student’s response is correct with
sufficient work shown.

Score PoInT 2
(ExampLE B)

Fiesd T w2 Py] M nambers w order,

£, 52 83 5Y, 5t 55 £5
&Com& T will Cioss  ofh 5:: and 62. Ao Sz_anql
59. mw 53 and SC,

The student’s response is correct with
sufficient explanation given.

So 54 s My Medan (hiddle pumber)

17




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE A)

© ‘\sng\m

The student’s response is correct without
work shown or explanation given.

Score Point 1
(ExampLE B)

The student’s strategy is appropriate.
Answer is incorrect due to
transcription error.

18




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 0
(ExampLE A)

(14 .
The Medigr] 13 &0
é flasio Hah IR H)NC
/)76'?:)?:1 |

Al +he €ards
+o eX\hey wi I e

8 &/Qf (,‘ S - The student’s response is incorrect.

19




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

G&M 4.5 Demonstrates conceptual understanding of similarity by applying scales on maps, or applying
characteristics of similar figures (same shape but not necessarily the same size) to identify similar
figures, or to solve problems involving similar figures. Describes relationships using models or
explanations.

@ Use your ruler and the map below to answer this question.

Julio’s
house
Marc’s
house
Library

David’s
house

Scale
1 inch represents 4 miles

a. What is the shortest distance, in miles, from Julio’s house to the library?

b. What is the shortest distance, in miles, from Marc’s house to Julio’s house?

c. Marc is going to the library from his house. How many more miles will he have to go
if he stops at David’s house on the way rather than going straight to the library? Show
your work or explain how you know.

20



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Scoring Guide

Score Description
4 4 points
3 3 points
2 2 points
1 1 point
0 Response i.s incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank No response

Training Notes
Part a: 1 point for correct answer, 4 (miles) (acceptable range: 3.5-4.5)
Part b: 1 point for correct answer, 12 (miles) (acceptable range: 11.5-12.5)

Part c: 2 points for correct answer, 2 (miles) (acceptable range: 1.5-2.5), with sufficient
explanation or work shown to indicate correct strategy

OR

1 point for correct answer with insufficient or no work or explanation

or

for sufficient strategy with incorrect or no answer

or

for correctly determining the distance from Marc’s house to the library via
David’s house, 14 (miles)

Sample Response:

Part c: 2 miles farther. It is 3 inches from Marc’s house to the library. That is
12 miles. It is 1.5 inches from Marc’s house to David’s house. That is
4 +2 =6 miles. It is 2 inches from David’s house to the library. 2 X 4 =8. Marc
will have to go 6+ 8 =14 miles to stop at David’s house on the way to the
library. So he will have to go 14—-12=2 more miles to stop at David’s house.

21



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score PoinT 4
(ExampLE A)

0.,\’\"“‘ %@s’r Lo WY 'H L Mides.

~ @) The student’s response is
correct.

~ b) The student’s response is
correct.

e 6 piles Fem MoccC? o Oaudu)

o 8 taikA S .
\\qu:y‘w N O&LV\CX\_') o Fax

c) The student’s response is correct, with
sufficient explanation to indicate correct
strategy.

22




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 4
(ExampLE B)

correct.

Ko "

a) The student’s response is

=N

b) The student’s response is
correct.

)( 0 \, ,:"m“ O\Q_\?(
\E’f},_ X4 .
- —— \05
AL M
X 2 y, v ) c) The students
[\9 is\{— - response is
O = . —_ correct, with
yf"’ W - / (L Zgg;gfargon to
indi
\ Z\K (Y ey,
BNyt

23




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 3
(ExampLE A)

3 om gu.ﬂm«n_ Rawae Yo Yo ﬂ\-prmw.v iRVA
4 ralia, Jnom  Maney howss ko gﬁm
’7& \ ) m\lﬂ,u,\

a) The student’s response is
correct.

b) The student’s response is
correct.

c) The student correctly determines the
distance from Marc’s house to the
library via David’s house.

24




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 3
(ExampLE B)

A4 Mf’éé —{? et

a) The student’s response is

b) The student’s response is
correct.

shown or explanation.

correct with insufficient work

c) The student’s response is DQV\ ]“{"' i"bmfy
2

25




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 2
(ExampLE A)

O

a) The student’s response is
correct.

3 WM

b) The student’s
response is

=R Liboory

M\ €5 \{
\}\ DO\ c) The student’s response is incorrect

with insufficient work shown or
explanation.

26



NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE A)

0L
MITCS pec TAVES

a) The student’s response is correct.

b) The student did not attempt.

c) The student did not attempt.

27




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 1
(ExampLE B)

® A [ INRTAS

a) The student’s response is
incorrect.

B‘ r‘z. M\\QS

b) The student’s response is
correct.

. He willave Fo a0
Y more mllec .

with insufficient work shown or
explanation.

c) The student’s response is incorrect

28




NECAP 2009 RELEASED ITEMS
GRADE 5 MATH

Score Point 0
(ExampLE A)

1 il o o 2k st ot by

a) The student’s response is incorrect.

@%M@

) The student’s response is incorrect.

Q%Wu § reides

c) The student’s response is incorrect. _\' 5:9
with incorrect strategy. -

29
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